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Fas receptor and tumor necrosis factor receptor-1 (TNFR1) mediate the activation of acid sphingomyelinase
(ASMase), which catalyzes the hydrolysis of sphingomyelin to ceramide. Ceramide acts as a second messenger in
mediating cell growth, differentiation, stress response, and apoptosis. Ultraviolet (UV) irradiation induces Fas receptor
and TNFR1 aggregation. However, the roles of Fas receptor and TNFR1 in mediating UV-induced ASMase activation
have not been explored. In this report, we demonstrate that Fas receptor, not TNFR1, mediated UV-induced activation
of ASMase. Our data indicate that ASMase activity was not induced with UV irradiation but by TNFa in MCF-7 cells
that expressed low levels of Fas receptor. In contrast, ASMase was activated by UV irradiation or TNFa treatment in Fas
stably transfected MCF-7 cells. Immunofluorescence staining of TNFR1 on MCF-7 cells showed that TNFR1 was
aggregated after treatment with UV irradiation or TNFa. However, UV-induced aggregation of TNFR1 did not lead to
induction of ASMase activity. These results suggest that Fas receptor aggregation is solely responsible for UV-induced
activation of ASMase. Further, with the use of BJAB and dominant-negative Fas-associated death domain±containing
protein (FADD) stably transfected BJAB cells, we demonstrated that dominant-negative FADD partly inhibited UV-
induced ASMase activation. Our results suggest that FADD is involved in UV-induced and Fas-mediated signaling
pathways for activation of ASMase. Mol. Carcinog. 30:47±55, 2001. ß 2001 Wiley-Liss, Inc.
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INTRODUCTION
Sphingolipids are constituents of all eukaryotic
cell membranes and play important roles in cell
regulation and transmembrane signaling [1,2].
Sphingomyelin, the major membrane sphingolipid,
can be hydrolyzed by sphingomyelinase to form
ceramide. This process occurs in response to various
agonists including Fas receptor (Fas; CD95 and Apo-
1) [3], ultraviolet (UV) light [4,5], tumor necrosis
factor-a (TNFa) [6,7], g-interferon [6], interleukin-1b
[8], nerve growth factor [9], ionizing radiation [10],
and vitamin D3 [11]. Ceramide is involved in a
novel signal transduction pathway in mammalian
cells and serves as a lipid secondary messenger [12±
15]. The regulatory functions of ceramide include
induction of retinoblastoma protein, which med-
iates the effects of ceramide on cell-cycle arrest [16],
and activation of interleukin-1b±converting enzy-
melike proteases, which mediate effects of ceramide
on programmed cell death [17]. Ceramide regulates
the mitogen-activated protein kinase cascade [18],
induction of IkBa degradation, and nuclear translo-
cation of nuclear factor-kB [19]. Ceramide also
participates in crucial cellular processes such as
differentiation [11], proliferation [20], and apopto-
sis [21,22]. At least two sphingomyelinases, acid
sphingomyelinase (ASMase) and neutral sphingo-
myelinase (NSMase), have been described in mam-
malian cells [23,24]. NSMase is a plasma membrane±
bound enzyme, and the optimum pH for NSMase
activity is approximately 7.4 [25]. ASMase is a
lysosomal hydrolase that resides in the endosomal-
lysosomal compartment, with an optimum pH of
approximately 5.0 [26,27]. The activity of this
enzyme is de®cient in Niemann±Pick disease, an
inherited disorder characterized by accumulation of
sphingomyelin [28]. Fas or tumor necrosis factor
receptor-1 (TNFR1), which belongs to the tumor
necrosis factor receptor superfamily [29], may
mediate activation of ASMase [1,2]. Fas-associated
death domain±containing protein (FADD), a com-
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mon mediator of Fas- and TNFa-induced apoptosis,
is involved in TNFR1-mediated ASMase activation
signaling pathways. TNFa induces aggregation of
TNFR1, which then binds an adaptor protein,
TNFR1-associated protein with death domain, that
in turn recruits and activates FADD. The activated
FADD then mediates the activation of ASMase by
activating caspases distinct from caspase-8 [2].
Previous reports have indicated that Fas activates
ASMase with caspase-8 [30]. However, no direct
evidence for the involvement of FADD in UV-
mediated activation of ASMase is known. Exposure
of mammalian cells to UV radiation activates
ASMase, which plays an important role in UV-
induced signal transduction [4,31]. UV irradiation
also induces aggregation of the cell-surface recep-
tors, including Fas and TNFR1 [32,33]. However, the
relation between UV-induced aggregation of the
receptors and ASMase activation is not known. The
molecular mechanism of UV-induced activation of
ASMase remains unclear. In this article, we provide
evidence that UV-induced ASMase activation is
mediated only by Fas aggregation. In addition,




MCF-7 cells were cultured in RPMI-1640 contain-
ing 10% fetal calf serum, 2 mM L-glutamine, 100 U/
mL penicillin, and 100 mg/mL streptomycin at 37C
in an atmosphere of 5% CO2. Fas stably transfected
MCF-7 (MCF-7-Fas) cells and dominant-negative
(DN) FADD stably transfected BJAB (DN-FADD-
BJAB) cells were kindly provided by Dr. Alnawaz
Rehemtulla (University of Michigan Medical School).
MCF-7-Fas cells were maintained in the same
medium containing 0.5 mg/mL G418. DN-FADD-
BJAB cells were maintained in the same RPMI
medium containing 1 mg/mL G418. All culture
media, sera, antibiotics, and amino acids were
obtained from Life Technologies (Gaitherburg, MD)
unless otherwise noted.
UV Irradiation
Cells were irradiated with UV at 254 nm (UVC)
with a germicidal lamp. The intensity of UVC was
standardized with a UV meter (UVP Inc., Upland,
CA). For low-dose (< 100 J/m2) UV irradiation, the
intensity of UVC was set at 1.5 W/m2. For high-dose
(100 J/m2) UV irradiation, the intensity of UVC was
set at 3.0 W/m2. Adherent cells (70±80% con¯uent
on 60-mm plates) were irradiated with 200 mL of
culture medium. Cells in suspension (1.5 107)
were pelleted, resuspended in 0.5 mL of medium,
and plated on 60-mm plates for irradiation. After
UV irradiation, 3 mL of medium was added to each
60-mm plate.
Immuno¯uorescence Staining
Indirect immuno¯uorescence staining was per-
formed as described previously [33]. Brie¯y, cells
were seeded on microcoverslips (Fisher Scienti®c,
Pittsburgh, PA) coated with 1% gelatin. After 24 h,
the cells were exposed to UV radiation or treated
with TNFa (Sigma Chemicals, St Louis, MO), washed
twice with phosphate-buffered saline (PBS), and
®xed in 4.0% paraformaldehyde. Cells were then
incubated with monoclonal anti-TNFR1 antibodies
(H-5, Santa Cruz Biotechnologies, Santa Cruz, CA) at
a 1:50 dilution in PBS for 1 h at room temperature.
Rhodamine-conjugated goat anti±mouse immuno-
globulin G (IgG; Pierce, Rockford, IL) was used as a
secondary antibody, and photographs were taken
with a camera mounted on a Zeiss ¯uorescence
microscope.
Western Blot Analysis
Cells were harvested and lysed with lysing buffer
(2% NP-40, 80 mM NaCl, 100 mM Tris-HCl, and 0.1%
sodium dodecyl sulfate) containing 1Complete
protease inhibitor cocktail (Roche Molecular Bio-
chemicals, Indianapolis, IN). After centrifugation at
14 000 rpm for 10 min, supernatant fractions were
collected, and the protein concentration was mea-
sured with the Bio-Rad protein assay kit (Bio-Rad
Laboratories, Hercules, CA). Equal amounts of
protein samples were subjected to sodium dodecyl
sulfate±polyacrylamide gel electrophoresis (SDS-
PAGE) and electroblotted to nitrocellulose mem-
branes. Membranes were probed with a rabbit
polyclonal antibody against Fas or a mouse mono-
clonal antibody against TNFR1 (both from Santa
Cruz Biotechnologies). After extensive washing with
PBS, membranes were incubated with correlated
horseradish peroxidase±conjugated secondary anti-
bodies. Signals were detected with a SuperSignal
Chemiluminescent kit according to the manufac-
turer's instructions (Pierce).
Assay for ASMase
Cells were harvested and washed twice with ice-
cold PBS. To measure ASMase activity, cell pellets
were resuspended in Triton lysis buffer (250 mM
sodium acetate, 1 mM EDTA, pH 5, and 0.2% Triton-
X 100) and sonicated. Cell debris was removed
by centrifugation at 3000 g at 4C. From the
supernatant fractions, 100 mg of protein was incu-
bated for 2 h at 37C in an ASMase assay buffer (50 mL
®nal volume) containing 250 mM sodium acetate,
1 mM EDTA, (pH 5), and 2 mL of choline-methyl 14C-
sphingomyeline (0.02 mCi/mL; NEN, Boston, MA).
Phosphorylcholine was then extracted with 800 mL
of chloroform:methanol (2:1, v/v) and 250 mL of
H2O. Radioactive phosphorylcholine was deter-
mined in the aqueous phase by liquid scintillation
counting.
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RESULTS
Inhibition of UV-Induced ASMase Activation
in MCF-7 Cells
UV irradiation activates ASMase in many mam-
malian cells [4], but our data show that UV
irradiation failed to induce ASMase activity in
MCF-7 cells (Figure 1A) but did induce ASMase
activation in 293 cells (170%; Figure 1A) and BJAB
cells (300%; Figure 1A). The time-dependent assay
of ASMase activity indicated that ASMase activity
increased slightly within 5 min of UV irradiation
and then steadily decreased in MCF-7 cells (Figure
1B). These results suggest that, unlike in 293 or BJAB
cells, the signaling pathways involved in UV-
induced ASMase activation in MCF-7 cells are
defective. Previous reports have indicated that Fas
and TNFR1 mediate ASMase activation with Fas
antibody and TNFa treatments [1,34]. Because UV
irradiation induced aggregation of both receptors,
we next evaluated the effect of Fas antibody and
TNFa on ASMase activation in MCF-7 cells. A 260%
induction of ASMase activity in MCF-7 cells was
observed within 10 min of TNFa treatment (Figure
2A), whereas anti±Fas-antibody treatment induced
ASMase activity by only 15% in the same cells
(Figure 2B). This was similar to the ASMase activity
increase after UV irradiation (Figure 1B). These
results suggest that the TNFR1-mediated ASMase
activation pathway is intact but that the Fas-
induced ASMase activation pathway is defective in
MCF-7 cells.
Figure 1. UV irradiation induced ASMase activity in 293 and BJAB
cells but not in MCF-7 cells. Cells were UV irradiated, and the
ASMase activities in the cells were determined by using the method
described in Materials and Methods. ASMase activities are expressed
as percentages of untreated cells. (A) MCF-7, 293, and BJAB cells
were irradiated with 0 and 100 J/m2 UVC. ASMase activities were
measured 30 min after irradiation. (B) MCF-7 cells were irradiated
with 0 and 100 J/m2 UVC. ASMase activities were determined 5, 15,
30, and 60 min after irradiation.
Figure 2. TNFa, but not anti-Fas antibody, induced activation of
ASMase in MCF-7 cells. TNFa± and anti-Fas antibody±treated MCF-7
cells were lysed, and the ASMase activities in cellular lysates were
analyzed. ASMase activities are expressed as percentages of
untreated control cells. (A) MCF-7 cells were treated with 25 ng/
mL TNFa (Sigma Chemical Co., St. Louis, MO). The cellular lysates
were then prepared after 5, 10, 15, and 30 min of TNFa treatment.
(B) MCF-7 cells were treated with 0.1 mg/mL of a rabbit anti-Fas
polyclonal antibody (N-18, Santa Cruz Biotechnologies, Santa Cruz,
CA) for 2 h before the cells were lysed for the ASMase activity assay.
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TNFR1 Aggregation in MCF-7 Cells After UV
Irradiation and TNFa Treatment
Because the TNFa-mediated ASMase activation
signaling pathway was intact in MCF-7 cells, we
examined whether UV irradiation failed to induce
TNFR1 aggregation in MCF-7 cells. TNFR1 aggrega-
tion after TNFa treatment or UV irradiation was
monitored with the immuno¯uorescence staining
method described in Materials and Methods. Our
data show that immunostaining patterns for TNFa-
treated and UV-irradiated cells displayed similar
TNFR1 aggregation patterns that were different from
the diffuse pattern of untreated cells (Figure 3B and
C vs. A). TNFa-treated and UV-irradiated cells
exhibited intense clustered TNFR1-speci®c immu-
nostaining that was detectable predominantly at
the cell peripheral margins (Figure 3, arrows). This
type of staining pattern may re¯ect TNFR1 aggrega-
tion [33]. These results indicate that UV irradia-
tion promotes TNFR1 aggregation in MCF-7 cells
comparable to that induced by TNFa. However, UV-
induced aggregation of TNFa did not lead to activa-
tion of ASMase as TNFa did. Our results suggest that
UV-induced ASMase activation is not mediated by
TNFR1.
Role of Fas Receptor in UV-Induced
Activation of ASMase
Because our results suggested that TNFR1 is not
involved in UV-induced ASMase activation, we
investigated whether the lack of sensitivity to UV-
induced activation of ASMase is due to a defective
Fas-mediated signaling pathway or to the low
expression of Fas in MCF-7 cells, which was reported
previously [35]. To determine whether Fas in MCF-7
cells is responsible for ASMase activation with UV
irradiation, we examined ASMase activity in MCF-7-
Fas cells after UV irradiation. MCF-7-Fas cells
showed a 100% increase in ASMase activity after
30 min of UV irradiation (Figure 4A), which was
comparable to that observed in 293 cells and BJAB
cells (Figure 1A). Our results suggest that low-level
Fas expression causes unresponsiveness of ASMase
after UV irradiation. Our data also suggest that Fas is
responsible for UV-induced activation of ASMase
because restoration of ASMase responsiveness was
obtained in MCF-7-Fas cells.
To con®rm that overexpression of Fas corrected
the Fas-induced ASMase activation pathway, we
examined whether anti-Fas antibody activates
ASMase in MCF-7-Fas cells. Our data indicate that,
with the overexpression of Fas, MCF-7 cells became
sensitive to anti-Fas antibody for ASMase activation
(Figure 4C). An approximately 150% increase in
ASMase activity was observed in MCF-7-Fas cells
after anti±Fas-antibody treatment (Figure 4C). TNFa
treatment resulted in a 215% increase in ASMase
activity in MCF-7-Fas cells (Figure 4B), similar to the
inducibility of ASMase activity in MCF-7 cells
(Figure 2A). An interesting observation was that,
although inducibility of ASMase with TNFa treat-
Figure 3. UV irradiation induced aggregation of TNFR1 in MCF-7
cells in the same way as TNFa. MCF-7 cells were seeded on
microcoverslips coated with 1% gelatin 24 h before treatment. The
cells were then left untreated (A), treated with TNFa (25 ng/mL, 15
min; B), or exposed to UV radiation (30 J/m2, 30 min; C). The cells
were ®xed in 4.0% paraformaldehyde for 30 min and then incubated
with 4 mg/mL mouse anti-TNFR1 monoclonal antibody (H-5, Santa
Cruz Biotechnologies) for 1 h at room temperature. Rhodamine-
conjugated goat anti±mouse IgG was used as a secondary antibody,
and photographs were taken using a camera mounted on a Zeiss
¯uorescence microscope. Arrows indicate the aggregated form of
TNFR1.
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ment did not signi®cantly change with overexpres-
sion of Fas, the peak time of ASMase activity was
shifted and shortened. These results suggest that Fas
and TNFR1 may interfere with each other's aggrega-
tion in response to various stimuli. In addition to
determining the ASMase activities, we examined the
expression level of Fas and TNFR1 in MCF-7 and
MCF-7-Fas cells by using western blot analysis. Our
data show that there was an undetectable amount of
Fas in MCF-7 when compared with the higher level
of expression of Fas in MCF-7-Fas cells (Figure 5A).
However, the immunoblot analysis of TNFR1
showed an equivalent level of TNFR1 in MCF-7
and MCF-7-Fas cells (Figure 5B). These results
suggest that UV-induced activation of ASMase in
MCF-7-Fas cells is caused by increased expression
of Fas.
Involvement of FADD in UV-Induced
Activation of ASMase
Because FADD is reportedly involved in TNFa-
induced activation of ASMase [36], we examined
whether it is also involved in UV-induced activation
of ASMase. BJAB and DN-FADD-BJAB cells were used
in the experiments. Both cell lines were exposed to
TNFa or UV radiation for different periods (Figure
6). Our data show that BJAB cells had 160% and
200% increases in ASMase activity after TNFa treat-
ment and UV irradiation, respectively (Figure 6A
and B). However, in DN-FADD-BJAB cells, TNFa-
induced activation of ASMase produced a 30%
increase (Figure 6A). These data are in agreement
with previous observations that FADD is responsible
for TNFa-mediated activation of ASMase [36]. UV-
induced activation of ASMase produced a 40%
increase (Figure 6B). These results suggest that FADD
is also involved in UV-induced activation of
ASMase.
To exclude the possibility that the lack of
inducibility of ASMase with UV irradiation in DN-
FADD-BJAB cells was caused by the lack of Fas
expression, we analyzed Fas expression levels in 293,
BJAB, and DN-FADD-BJAB cell lines before and after
UV irradiation. Our data indicate that Fas expres-
sion was not decreased in DN-FADD-BJAB cells
(Figure 7). Our data also show that UV irradiation
did not induce Fas expression in these cell lines
(Figure 7). Thus, UV-induced activation of ASMase
seems to depend on the activation of Fas but does
not induce Fas expression.
DN-FADD Partly Inhibited Fas-Induced
Activation of ASMase
To con®rm that overexpression of DN-FADD
inhibited the Fas-induced ASMase activation path-
way, we measured the ASMase activation in 293,
BJAB, and DN-FADD-BJAB cell lines after treatment
with anti-Fas antibody. Our data show that the
anti±Fas-antibody±induced activation of ASMase
was reduced in DN-FADD-BJAB cells (Figure 8),
which agrees with our hypothesis that UV-induced
activation of ASMase occurs in the Fas signaling
pathway.
DISCUSSION
Activation of ASMase plays a critical role in UV-
induced JNK activation and apoptosis. However,
Figure 4. ASMase activity increased in MCF-7-Fas cells in response
to UV irradiation, TNFa, or anti-Fas antibody. MCF-7-Fas cells were
treated with different stimuli, and then ASMase activities were
analyzed. ASMase activities are expressed as percentages of
untreated control cells. (A) MCF-7-Fas cells were irradiated with 0
and 100 J/m2 UVC. ASMase activities were determined 5, 15, 30,
and 60 min after irradiation. (B) MCF-7-Fas cells were treated with 25
ng/mL TNFa. After 5, 10, 15, and 30 min of TNFa treatment, ASMase
activity in cellular lysates was examined. (C) MCF-7-Fas cells were
treated with 0.1 mg/mL mouse anti-Fas monoclonal antibody for 2 h
before analysis of ASMase activity.
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very little is known about how UV irradiation
activates ASMase. In this study, we delineated the
role of Fas and TNFR1 in UV-induced activation of
ASMase. Five cell lines (MCF-7, MCF-7-Fas, 293,
BJAB, and DN-FADD-BJAB) were used in these
studies. Relative basal activities of ASMase in these
cell lines are shown in Figure 9. Because cells have a
better response to UVC than to UVB, many UV
signaling studies have used UVC [4,32]. We adapted
this technique to establish our research model.
Human breast cancer cell line MCF-7 had a basal
ASMase activity, but no induction in ASMase
activity was observed with UV irradiation. Treat-
ment with anti-Fas antibody also did not increase
ASMase activity. However, when the same cells were
treated with TNFa, an approximately 250% increase
in ASMase activity was observed. These data support
the notion that in MCF-7 cells the Fas-mediated
ASMase activation pathway is defective, whereas the
TNFR1-mediated ASMase activation pathway is
intact. Previous reports have provided evidence that
UV irradiation results in the aggregation of Fas and
TNFR1 [33]. Previous [36] and our present data also
showed that TNFa-induced TNFR1 aggregation
activated ASMase. Because UV irradiation failed to
induce ASMase activation as TNFa did in MCF-7
cells, we examined whether UV irradiation also
failed to induce TNFR1 aggregation in MCF-7 cells.
Our data indicate that UV did cause TNFR1 aggrega-
tion, and the immunostaining pattern was very
similar to that caused by TNFa, suggesting that UV
irradiation induces TNFR1 aggregation but does not
lead to the activation of ASMase as TNFa does. Based
on these ®ndings, we propose that in MCF-7 cells
TNFR1 is not involved in UV-induced activation of
ASMase. As discussed earlier, neither UV irradiation
nor anti±Fas-antibody treatment resulted in activa-
tion of ASMase. Therefore, to examine whether Fas
is solely responsible for enhancement of ASMase
activation with UV irradiation, we studied UV-
induced ASMase activation in the MCF-7-Fas cell
line. MCF-7-Fas cells showed an approximately
100% increase in ASMase activity when exposed to
UV radiation. Immunoblot analysis indicated that
Fas was expressed at a much higher level in MCF-7-
Fas cells, whereas TNFR1 expression was not altered
in these cells. These results support the hypothesis
that Fas aggregation is responsible for UV-induced
activation of ASMase. Because TNFa-mediated acti-
vation of ASMase is mediated by FADD [2], we then
Figure 5. Expression levels of Fas receptor and TNFR1 in MCF-7
and MCF-7-Fas cells. Cellular lysates of MCF-7 and MCF-7-Fas cells
were prepared as described in Materials and Methods. Equal
amounts of protein (40 mg) were subjected to SDS-PAGE and
electroblotted to nitrocellulose membranes. The membranes were
immunoblotted with a rabbit anti-Fas polyclonal antibody (N-18,
Santa Cruz Biotechnologies) and a mouse anti-TNFR1 monoclonal
antibody (H-5, Santa Cruz Biotechnologies). The membranes were
then probed with a correlated horseradish peroxidase±conjugated
secondary antibody and visualized using SuperSignal Chemilumines-
cent kit according to the manufacture's procedure (Pierce, Rockford,
IL). A and B show the expression levels of Fas receptor and TNFR1 in
MCF-7 and MCF-7-Fas cells.
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examined whether FADD is also involved in UV-
induced and Fas-mediated ASMase activation. We
measured ASMase activities after UV irradiation in
BJAB and DN-FADD-BJAB cell lines. In BJAB cells,
ASMase activity increased 210% in response to UV
irradiation; in DN-FADD-BJAB cells, ASMase activity
increased only 45% after UV irradiation, indicating
that FADD is required not only for TNFa-induced
activation of ASMase but also for UV-induced and
Fas-mediated activation of ASMase.
In conclusion, we have shown that UV-induced
ASMase activation was mediated by Fas, not TNFR1.
After UV irradiation, Fas was aggregated and recruited
FADD, which was involved in UV- and TNFa-induced
activation of ASMase. Together these results indi-
cate that UV irradiation causes the aggregation of
TNFR1 and Fas; however, only the aggregation of Fas
leads to ASMase activation, whereas TNFR1 aggre-
gation does not. A possible explanation for this
observation could be that UV-induced TNFR1 aggre-
gation results in the recruitment of an adaptor
protein that is different from the adaptor protein
recruited by TNFa-induced aggregation. If this is the
case, the next challenge is to isolate and characterize
the factors recruited by TNFR1 after UV irradiation
and TNFa treatment. These studies may provide
new approaches to induce apoptosis of UV-damaged
Figure 6. FADD mediated UV-induced ASMase activation. Wild-
type BJAB and DN-FADD-BJAB cells were lysed after TNFa treatment
or UV irradiation at the indicated times. ASMase activities in the cells
were examined and are expressed as the percentage of untreated
cells. (A) BJAB and DN-FADD-BJAB cells were treated with 25 ng/mL
TNFa. After 5, 10, 15, and 30 min of TNFa treatment, cellular lysates
were prepared and ASMase activities were measured. (B) BJAB and
DN-FADD-BJAB cells were irradiated with 0 and 100 J/m2 UVC.
ASMase activities were determined 30 min after irradiation.
Figure 7. UV irradiation did not induce the expression of Fas. 293,
BJAB, and DN-FADD-BJAB cells were irradiated with 0 or 100 J/m2
UVC. Thirty minutes after irradiation, the cells were lysed with NP-40
lysis buffer. Total proteins (50 mg) were loaded on SDS-PAGE gels,
and electroblotted onto nitrocellulose membranes. The membranes
were immunoblotted with a rabbit anti-Fas polyclonal antibody (N-
18, Santa Cruz Biotechnologies) and then probed with a horseradish
peroxidase±conjugated anti±rabbit IgG antibody. Fas expression was
visualized using the SuperSignal Chemiluminescent kit (Pierce)
according to the manufacturer's procedure.
Figure 8. DN-FADD inhibited anti-Fas antibody±induced ASMase
activation. 293, BJAB, and DN-FADD-BJAB cells were untreated or
treated with 0.1 mg/mL rabbit anti-Fas polyclonal antibody (N-18,
Santa Cruz Biotechnologies) for 2 h as indicated. The cells were then
lysed, and the ASMase activity was analyzed as described in Materials
and Methods.
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cells that may prove useful in preventing and
treating UV-related skin cancers.
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